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SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel light 
emitter which has a triplet light-emitting complex 
structure in the molecule and can form a light-emitting 
layer by coating. 

SOLUTION: The polymeric light emitter has a number 
average molecular weight, in terms of polystyrene, of 103 
to 108 and a metal complex structure which exhibits 
light emission from the excited triplet state in the main 
chain or in the side chain. The metal complex structure 
which exhibits light emission from the excited triplet 
state is a polymeric light emitter having a structure to 
be represented by formula (6) (wherein M is an atom 
having an atomic number of >50 and a metal capable of 
causing the interstate crossing between the singlet state 
and the triplet state by the spin-orbit interaction in the 
complex; Ar is a ligand which bonds M with at least one 
of a nitrogen atom, an oxygen atom, a carbon atom, a 
sulfur atom or a phosphorus atom; L is a hydrogen atom, 
an alkyl group, an aryl group, a heterocyclic ligand or the 
like; m is an integer of 1-5; and o is an integer of 0-5). 
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X e t «fc «J *H WC fe^T 1 fi^ttftl 

M^tf, Ux7ix> -YUi/*^A, tX^Oh, 7,t>y*J 
7 A, ^-yhU7A, fi^ *5<fctf7 7^7^ 
©xL-ne-i'A, f-'Hi^A^ 7U^A, 7V7>7n^> 
77-fe^^7A. ^FUx^A^:.!; 

[0 0 5 7] Ml*. i: 1 1 ooK^?i;IS^-r 

[0058] Art*. mmm?\ w&m=?. mmm?. 

[0 0 5 9] A r tVTterc£z.l£. WJyM. 

7xm ^y9**^/-jm%E<DMmmm^y 

x x;l/ tf U'S>>, 2-(A77xx;l/7xx;W^iJ-7 
7 S 7-7a^77[h] + 7U>, 2 -(4-^*7 
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x y- 2 — Ob) t? u y'y, 2 -( 4 -7i-;W7x 
y - 2 - ;W t? «J y* y , 2-7x^;H> V* +-9" V 

;k 2-7x-MyVf77'-;K 2-(;^7i- 
;l/7 x x ^ y y>7 v*-;k 2-Hy i /f^7xy 
-2 — f;l/)tf US?y 7 ,8,12,13,17,18-'\4^+7>xf- 
;l/-2iH,23H-,i-°;I/7Y U yftiftf»r;£tu cftStB 

[0 0 6 0] AromWkMtLTIZ, /NO^yfH^ 7 
;l/+;l/S, 7;l/^r-;I/S, 7?;l*>m. 7V->IJ-* 
m, 7V-)\s7)l>r-)im. mtf.7;l>r-)im. 7)Vu 
^>M. 7 U -;l/^-+yS, 7ll*)U**z/fi)l<$=.)\, 

7U-;1/S, iffi©«SSgiS*W?>n, 
[0 0 6 1] ^feArtf, gfitjl^ lEltJ^ mm 

{Wfyc«\ 7 ,8, 12,13, 17, lS-'N+^+Xx^l^llUS 
H-*°)17>( U y#W 6n5c 
[0 0 6 2] Sfc, ±IS (6) j£fp s Artf, 

(7) TTjkztizzm&tiLTT&zm, .kusfSL^o 

[0 0 6 3] 




CO 



(7) 

yJI?, 7/l>*rt/g, 7^^-/USx 75;l/*;US, 7 

7;l/3*->l, 7U-;U*+^S, 7;b*;l/**i/ 
#;l/#x;H£ % 77;l/+7l/^-+2/*;l/3j?r.;I/S N 7U — 
^^y^l/tfx/l/g, Sfc{47U-;I/S*^-r„ R 3 

[0 0 6 4] L 7)l*)l&, 7V~Jim, 
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ajRWEtt?;- ■ An^yg?, 75 F 

7;l/3*->S, 7;l/*;M;l/*7*Fg, 
*;M?.r;UEfl£?x 7;l/^yEfi^% 7;b+yEft^ 
75>Effi^ -<5yiHfe?, -FU^I/Efii?, -<V- 
F Uil/Effl^v *^7^ yffifii?, *X7^ F 

T-fe^o mii, l~5©S»*^-r o ott, 0-5©^ 

10 [0 0 6 5] ±|B— IKS (6) ©Lfcfel/T, 7)\>*)l 
mtLTti, x^i^ 7ot?;l/g, 7>;l/ 

m. i/^D^'>;l/14S'«^?n, 7U-;l/SfcL 
Tt±7xx;l/g, HJ;I/3k 1 -77^;I/S, 2-77 

fe lfre&iC o{ffi©toi:LTt±Pxtt\ 2, 2 
'-ififuy";k l. io-7xtyhaijx 2- 
(4-ft7iy-2- r^truv'y, 2-Hyy*f 
t7xy-2-^f;i/)t?ijy>§ if tffflj^ ttu lfiffio 

feOfcLTttWfctf, 7xX;HfUv-'y, 2-(M 7 7x 

20 x;U7xx;i/)fc?>; -yy, 7-7aW»/[h]*/'J 

y, 2-(4-7xx;U^7xy-2-^;U)tf V*? 

y, 2-7x^My/t*t7"-;K 2-(;^7xr 
;l/7xx;i/)^yy*^-++»-y--;u % 2 -7x-;K>y* 
^7V"-;k 2 -(^77x-;|/7fc;l/)K>!/f7 > 7 

[0 0 6 6] *;l/3j?+S/;l/Sfc LTttWffclSSSftSfc 
©Tttfc^tf, Mxfct 7-fcF+yg, 777*- Fg 
$fct± 2 -ifM^7x- Fgn#w?>n3 0 ^ 

OT*a«:t* MxJf, ->^f;l/7 5Fl, yx7;U7 
5 Fg> i/W7n^7 5 FS, y*9 t J-)W% F 
S, ^r2/;U75 FS, ^Kt*S/;I/75 F2t fx (h 
U^f-;l/^y;W 75 FS, ->*7x-;l/75 FS> N- 

^>!/7x7W=KfAW5nSc T)lu*i/Mt 

40 -yg, xh+«>S, 7'n^v'I, 7h+i/S$fc{±7 
x7+'>I|AWSn5a 7;l/^;b^;l/*7hSiiL 

;I/*7*-FS, x^;I/^;I/^7h«, 7at?;U^;l/^7h 

7^;l/>< 7° F g£ fctt 7 x 7° h 
*^fe.ti5 0 *;l/JJ5-;l/Effi^fc LTi±, -IWkKSls 
W-thy ^y^x/yft^Fyi, 7-f*^ 
7-tl-y 7-i»-f7F+7yftH©^Fyjg..7-bf- 
;V7-feF7-hv x7-T;Uh'J7 
o 7-b F F ft 4f ©7-b F -t- F Ef4?^ if A^J 

so f^ns„ 7^7-yEfi?hLTtt#(c|is^5ns^o 



(10) 



17 

^•fc y t- it it 7 -fc ylfftW ?> ti3o 7 >sa{4^ 

£LT«^PS££nS£©X«ftl/^ -0Mt'tf v 7-t 
y||#W?>ft?>o 75yl2fe?£LTy:f$£|5S££ft 
■J 77;b75 y#>bW e,ti5o 5 yiEfiffi: LXl± 

l^V 09itf, 7-bhxhU;l/$fc^>" , /x>U^ 
nskoT-fctftv^ t*7f;WV-h l J;i' 
yBEfi^ LTte#U:|5g£?nsk4mifti/^ 00*. 

ti\ h U 7i-MX7-i' y, h 'J h U X 
h U i/^n^v'Ma7-f 1- «J 7^*7n7 

^ y^tf^tf e>ft£ 0 *X7 W Kfiflty'fc-LT 

*X7^>t*'> HSfett h U 7i-WX7^ 

IB£2*l3fe0!n*l±ft^*\ >'J7i-Ma 
77^h, hU h'J;l/*X77'l'K HJ 7.f*;l/*-*7 ■ 
7^ h^fcti h ijxfWX77-l' -h^WyStl*. 
x— r^ffititffc LTl±#lc^£ft£k.©X«:ft^ 
*V flUfctf, v^;l/x— f/k ^x^;bx-r;i/$f c * 
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* I4'r-h5fc KD77^ibW 5>ti5o 7;l/*7B2{£? 

;U**S/ K^flW 6 ftSo 7^7 ^ Kfifit? t LTii 

[0 0 6 7] *^©fc#?3W*tt, 3fiJSEIliS«cSI 
t»«fc'<, fi!l^{cWbT^Tt«fc<, Sfc, ±»©*4Si<: 

[0068] 3 ajsasami^ e> vfflvzTtt&mmft- 
vmfr 5 «(*fcEtt.b ssr * a t 

[0 0 6 9] a^fSWOW^SBttfltOASIWHi 

&mz$mzzz&z*ft%L\,\ -rft^ Eta?®* 



10 



J 1=1 \ 



*Wb*43 c ft 5 c «fc t) ■, *«WOW5!ffiBS%ft*II 
[0 0 7 0] 

ti). 




M 



[007 1 ] ?>mmmwm^<Dm.m:^±mWifo 
[0072] 3S«iaesb^6o^*^'*JiiiB* 



40 



M^sim*«3S© / >ft< 50 



(l) 0 

[0 0 7 3] *T?t, .|5^^(W«a3R«»?fBt 

[0074] *»w© 1 -ooymssmt. ltb, 3 a« 



(11) 



19 



[0 0 7 5] #§P.8©«#?fg:>mh LTti, 31W 

TO&^tffc©aw&ft3b 

[0 0 7 6] Cut, 3S^&Kt!fr&©f8tt:£^-r* 
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*&mm#mm%G?&¥k*)i%L&tfLtL"cii;, ±$©3 
[0077] sfe, 3SJiiae#ffifre©fgtt£^-r& 

M*fl^*#r«i*9iIUlMttfcLT\ &s2iC (i) 
©IS DM L#ffi©Ar, ©B&g£ fc&R, , R 2 # 3 MM 

-?£§£>©#& W5ft3o ccic3SgQBijgtttgfr5 

©Rfl^*&M«fl^*#r« 1 ±$ 
© 3 mrgfflffi&Dmti&fr z>—D<D?kmt>mM Ltcm 

K> ©IS#f jW l *OST««, ±123 ( l ) ©HjIL¥ 

fu© a r i hmmmmt^ 3 a^iaettfii^ 5 ©ssms*^ 

■T^illBWiJi*^* lffi©ST*££li®Ui£fe©J| 
[0 0 7 8] 



R R 




R R 




R R 




[0 0 7 9] 



50 




^2 0 0 3- 1 7 1 6 5 9 

22 



R X' JL 



[0080] *mw<DMft?mytm*< 

[008 1] ^^ilfrfflfttti: LTlt. -fi£S' 
— Ar-,— ^-CR^CRj-j — 

( 1 ) 

? 0 n&OSfcte 1 T:-fe5o ]•■ 30 
[0 0 8 2] ±fB-f&5£(l)£*5tt3A r,t±, 7U- 
uySSfcti 2ffi©^*^aT'^?.o ISA r i «r7;i/* 
;]/g, r^^^i/S, T^^f-^-a, .7)V^r)]/i/V)l 

syg, i»)^m^ ^7 ymm<ommm^MLx 



*1£A r.ttif^fg^ft^SMJlfg^PlSL^V^O 
[0 0 8 3] Ar, £ ?> E LfgMfetf^ 

ygs fc& 2 fflo^sa^sntf j; < , 3 mmm 

#J*J£, W099/12989 WOOO/55927 WOO 1/49769A1 WOO 1/49 
768A2 ; 1098/06773. US5, 777. 070 W099/54385 W000/463 
21 US6,169,163BHC§fl^^nTV^ D 

[0 0 8 4] 7'J-u>Si±. ^y*f>m. 
uyg (ffflfcfcf, Tia<DiU~3) , ^-7^L/>^;v 

g (TB©£4~1 3) , 7yh9-feil/>S <TH© 
SI 4~1 9) ., ^71-^1 (T@OiS2 0-2 
5) h'J7x-U>S CFB0£2.6~2 8) , 

[0 0 8 5] 




R R 








[0 0 8 6] 



50 



(14) 
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26 




R R 



R R R R 32 





R35 R 



R R 




R R R 

[0090] ^fgB^cfe^T,- 2m<D&mmmtte. m 

V\ mn 4 -6 0, »SLCtt-4~ 2 0.^35 

[oo9i] <mizm.$m<i&vstiL ma.im*t>-o 

&<, SIR. m iJ.X ^^HC'Nfng 
[0 0 9 2] 2ffflO^SSi:LT{i, 09*.tf«T©t> 

[0093] ^xPJg?i:LT,;«^ty2{iffi©^ 

BIS ; tf U *JV—*M fVm (~FB©£ 3 9-4 4), ^ 
7tf7x-l/yl (T0©34 5~4 8) *>yys> 
(TH©5£4 9-6 3) , y^>T;l/S 
(~Fia©iX6 4—6 8) „ 7.9V.&'ym)V&. CF0© 
it 6 9-7 2) , tr^y^;i/^;VS (T0©it7 3- 
7 5) , 7xt>hn'J^;H (TEI©£7 - 6~7 
8) , &i?o ^f-P^tLTltl/^ fifH* fflEft b 

lsy%£tt&7to*vyW&* : &*&M (T0©5£7 

9-9 3) c %fc, 2-8 4 ©*>!/* 

R 




R R 

20 iv 

[00 94] 'Nfogfi: L^rwvis, §fi> ffiitit b 

u ytz e 5mmmmmm ■■ crmv^ 94-9 
8) .«^«f&n4o 

[0 0 9 5] 'Nxajii^fcbTttv^, gfg, ffitg, b 
.U^fti*^t?5fiBS«#a*«S:- (TH©xt9 9~ 
10 9), <*.yy=f-7 , J7 y-;l/-4 , 7- ;Ug-^y 

[0 0 9 6] "NxnJgf^i; UOti/^ Sis, ffift -b 

30 Hfe-Wo 5 M^m^St^©^r oji?© a ft 
si lo-i i s) *wsns. 

, [0 0 9 7] 'vrPlI^tLTtft^S, SSI, SKit, b 
H#£*y.5 IWllT^OAfDgf© a fit 
-e7x-;VS{c^bTVSS.: (TH©a.l 1 2-1 

1 8) i$mfz>tiz>o 

[0 0 9 8] 




39 R 





40 R 



41 





42 



43 R 




3ek: ^ -a- 

45R 46 Vi 47 R 




[0 0 9 9] 



[0 10 4] 



[0 1 0 5] 




R R R 



[0 10 6] 
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[0107] ccf, r«\ ±mtmm<D&*m?o 

[0 10 8] ±133(1 tefettSriliOSfca IT'S 
[0 10 9] ±ES (1) fcfcttSR,, R 2 (i, JJ-n^P 

nifcitzklSjl?, 7;U*;l/g % 7y-;l/g, l fffi^g 

[oiio] r, % Rzt>\ Tkmw^ ~>7smiw-e& 20 

S^{cov>t^5 7;l/+;US(i> Kit 

■C*t>» ! JH*«fc«\ ^;l/g. x?-;l/g, 7aif;l/ 
g^ 7^;l/g, ^>^)i/g, >\+'>7l/S, 

tf5*U *f-;I/g, x^;Ug x ^yfvVg, -M^;!/ 
g, ^7^;l/g, t^f;l/WSLv^ 
[0 111] 7U-;I/gl±, K*at±ii«6~6 0Slg 
Tfet), MftWttt, 7xn;H ( C.~C. 2 7;l>3* 
'>7x^;H (C,~C, 2 W\ 2T?*SC 30 

t^-To JMTtPltt-eSBSo ) , C,~C, 2 7 
7i-;H, i—^7^g, 2— f7^;Ug4ifA^J 

[0112] mommmmz, &mmm%4~6o 

SJSTSD, HftfifycJi, ^x~;l/g, C>~C, 2 7;l/ 
+;l/^x-;l/g v tfP'J;I/g, 7U;I/g, l?ys?;bg, 
Ci ~C, 2 7;l/+;l/tf U 5>/l/gfc ^x - 
;i/g, c,~c, 2 7;U*;U^x-;i/g, tfy^g, c, 
~c, 2 7;i/*;utry vvi/gftW n#\, 40 
[0 113] *«W©Sf^?56^ftjb^ JJH (1) T- 

ft* SBta*©jsn?as u\ 



(2) 

[0 114] ^Pf> A. r 2 ftcfcy-'A rjtt^n^njtoifc 

7 y - few: 2 fflsoajfcsBg-es k>, a r . t a 

g> •IfflOffljRSS, TIE (3) T*^?n§g, 
TIB ( 4 ) T'^?tlSg^^-r o t {± 1 ~ 4 

-So 

[0 115] 

-Ar 4 ~(- Z i-^ R 12 

(3) 

Sffx A r 4 (±7y-L^yg$fcti2ffi^l^gT-fe 
So Rh tt v TkJRM^x 7;l/*;I/Sx 7'J-;l/g, lfflj 

(ommmm, *fc{±TiB^ (4) ^?nss*^-r. 

Z,«, -CRij =CR M -Sfe(i-CsC-^t. 

g, 7U-;l/g, lffi©*J(Hlta£fctt$/77*£jtf 
f« uJ±O~2 08&T?fcS„ 
[0116]. 

— Ar 6 -fN-Ar 6 -V— R 16 
R V 

"15 

(4) 

A rsfe^tfA r.tt*n* f ft&ftfc7y--l'i'g 

g, 7U-;vaSfctti«o|BiaBH|*^-r. R.6 tiTk 
*^ 7;l/*;l/g, 7 y -;Vg£ fctt l ffi<D$£$g 
^•r o W±l-~4<DgSre?£5 0 
[0 1 17] ±IEj£ (2) T?^*nS«»3iIt#ffi©ff 
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R R R R R 



R R R R 



R R 

R- 

R' 



R R 



R R 




R R R R 




R R R R R R R. R 




R R 



R R 



R R R R 




R R 




R R R 





[0 1 1 8] A r 2 ~A rdz&tfZTV-l'ym. 2fl 
©fffgJKgfcLTH:, _hlHA r.{c^?n^t>©i:|Wl 
If^^o R>. —R.6 tfett^T^^l/S, 7U— lUf 
iffi^ig*^Si:bTt±, ±ieR.fe<fetfR 2 tc(?!|^ 

[0 1 19] Sfc, ^fPJ^^fgftttW:, ±IS^ 



40 



t, ties: (5) -e^^nsm^jiuwit^^^^ 

[0 1 2 0] . 

a (R 1B ) (Ris)b 




(5) 



Rn iituiafclRlCo R. 8 *J;tJFR,9 &±3f#S±<D 
BJ&SSr^U /Noyyf^ 7;1/4^S, 7;!^-^ 

50 ^O-SOSIfTCS^ a3;fc&btf 2W±CDH^ £- 



(19) 
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[0121] R> *5i;tfR, 9 tfcttS 1 ffi©^tJggi: 
b T ±fE R *3 i a* R 2 icM^Z ft£ t © mW&b 

[o i2 2] wfymTtLT&yvmwiir. mmm 

& n-7^S, ^y^;I/S, t-7^;I/g, n-7 

->;l/gs n-^-^^a, n-y^;H, 2,3,4- HJ;* 
^;l/-3-^y^;l/S, 2,4-v J ^^;I/-3-^y^;l/S 
ftHtf, 7;U^;l/Sfc LT«2-^^-i-7°p^- 

2-7x-;Hf;H, 2--^7f-;Vxf-;i/ 
& v^x^MT^I/g&iftfv 7'J-;W L *g£LT 
tif^xx/l/gft^ 7U-/U7;l/yx;l/g£ LT 
tih-^>X/SX7U;l/S, 3-7xn;l/-l-7D^-;l/ 
g&iftf, ^tt7;I/^^;I/Si:LT{is l-^D'v*- 

£, ^7x^;l/**^g&2fav 7;l^;l/#*>'#;l/# 

x;i/g, t-7^/l/^:^#;l'#x;i,g, 7^;l^;l/;* 
+S/^3 r. £: LTti-^V ;|/# - ;l/g 
7';-;l/**'>*;l/#^;l/StLTtt, 7i- 
;l/*^>;*j;]/tf-;l/g& H , 7 U -;l/itLT{±7x 
x;I/g, ^-79 L ;I/S, tT7x-;l/S, 7V?im%Zt}\ 

^n^nM^^nsc 30 

Co l 2 3] *«W©*ihflB3fc#©5l5iB»tt, 

Lx7v-jiM%rci±mmm&t&-£Lx^5imtfm 

TTsZtlZo mfomcli, «pBB¥9-4 5 4 7 8*|&fB© 

{ci otcettoiiflyi^A^^ns. 

[0 12 4] #8W©iS#?«ftf*li, ?83fc4$tt 

^MtWfUjaMWt^ats&^ieBn?, s (D , (2)* 40 

felt ( 5 )X'7*1E ti&M K> M UIMfcfe J: tf 3 fiW^ami 

n<Dm9MU¥.GLZ^A,X<^Xt>£\,\ Sfc, 3 
UK (2)$fet4(5)T?^tl**t)jgL#tt, 3fi 
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KEtwrnztiZo czx\ R{it5iB©*>©tipii;g^ 

gfrP>Hfcfn&g7?£*K A rfcfcR*S6~6 0{@©jgg 
[0 12 5] 

R R R R 

J J. I 



O 
II 

— c— 



o 
II 



— S- — N— 

O O 
II II 

— c-o- -o-c— 



o 
II 



-B- 



-Si- 
I 

R 



-n; c >- -ac—n- -n: 



o 
II 

-N-C- 



o o 
II II 

:V C >- 



I 

R 



-C-N- 

I 

R 



-c=c- 



[0 12 6] *fW30»^f»tft:|±-jRS OK 

(2) zfcit (5) XTxznzMiMLmtit, 3mm 
LmtittDsmctthx, 3Wjmmm&zeM)&£ 

Bt&MmtiM&*G?ZM*)MLmil.*0. 0 1^ 
[0 12 7] ife, K*5H E 5Bfcfttt, 7n 

©ig.(/^^^f**#-Sli^^ t±5fe£&^ >2"A±t 



[0 12 8] *5HB©ffi«m©t(*tt, 
>f'J7fl/yifT'l o 3 ~i 0 8 T-fe^ o ?<Dm*)WL 

^ j?SL<B20~1 0 000, 5 5tjlf$b<»4 3 
0-1 0 000, #{cJffSL<l±5 0~5 0 0 0T*3& 

[0 12 9] Sfc, ««^6oa**l!Iffl-r«OTKK 

[0 13 0] K?Sf4mS3lfiftfc*rt-*A»«kLTtt, 
^nn*;l/A, filWfl/X '^dpx^x fh7 
tFP77>, I-^IX *->bX ^i/fl/X 7h 

ti5©jSjgfco. iii%tt±igiJt§<:i;!!)^t 

So 

[0 13 1] *f§B£©«7m!ft^ 3««^|gf* 
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17 16 5 9 



[oi3 2] xmico&ttftftftcDmmii&t Lx 

fSCT^©ffi©m«ft^ffl^T, Mx.li#M¥5 -2 o 
2 3 5 5^&$B£S2*fc©:££fc«fc9il!MW#.So ?&t> 

«»*#r*fb^*i:owi 1 1 i g aste**a^. 

[2] TyVft KSfc*7>^^.AigSi:5rW.-r^<kn 
ftOWi t t i gSJSfC«tSfi^ C3] l£-;I/S*W*20 

OHC Ar— CHO + X" PtVjP^C — Ar 1 - 



3<b&$J<DH e c k KiSfc: 3; 5S3\ ( 5 ] ;l/fn FS 



^St-O^H o r n e r - 
s [6] 

-Al 



-Wadswor th — Emm o n 

— hSt^Wf ^fb-a-^OH o r n e r-Wa d s wo 
r t h-EmmonsatiSI^' [7] /\U?>{t 

fc J: [8] x;V*^^i^mS^2oJ^±^-r 
afb^«B©X7i/*^7 Aig^pjS^ [ 9 ] 
7;I/7b F£*Wf-«{b£«r£7-fe F— h U ;l/fi**rf 
%it£fy£<DK n o evenage 1 Kj£K«fc3S£- 
[l 0] 7)Wnfc FSi:7-b b-hU;l/Si:^Wt : Sfb 
-g-^K n o e venage 1 SfSKilil^HOS 

[i i] 7;U7t Fg£2oJ,x±3rr3{b£^©M 

cMu r r y SS£<fc3fi^fc£»#i*a^v2n3o 
±12 CM ~ [1 1.3 ©fi#£O^TJ^T£^T*3Vfo 
[0 13 3] [1] 

-CHjP'Ph, x' 



[0134] [2] 



[0135] C3) 



OHC-— Ar CHaPWs X" 



Base 



-Ar- 



30 

Base / f 

Br At 1 — — Br —+» \ ~" 

PdCat. N 



-Ar 1 - 



7T 



[0136] [4] 
[0 13 7] [5] 



• Br -Ar- 



Base 



k 



PdCat 

OHC— Ar CHO + <RO) 2 (p)PH 2 C— Af CH 2 P(0)(OR) 2 

Base » ; — (-Ar— ===— Ar"- 



[0138] [6] 



[0139] (7] 



OHC— Ar— CH2P<9)(OR) 2 



XCH 2 



CHzX 



[0 14 0] [8] 



(21) 



39 



* CO 1 4 1] [9] 



OHC Ar CHO + NCCHj — AT CH 2 CN 



Base 



[0 14 2] [1 0] 



OHC^— Ar CH2CN 



Base 



-Ar 4 - 



CN 



&m 2 0 0 3 - 1 7 1 6 5 9 
40 



CN 



CN 



[0 14 3] [11] 



OHC- 



-Ar CHO 



TiCl-»-Zn 



[0144] ^ *mmfihft^m*(Dmmi5mt 

fflO#ltt?:ffl^T, ®m£ (12] Suzuki tiy 20 
y^^fiJSiaW^tSm [13] G r i g n 
a r dfcfolz£K>m#?%Um, [14] Ni (0) M* 

Br Ar Br + (RO) 2 B — Ar* B(OR)j 

R=H, alkyl 



xmK£ion-£r?Z>Jjft, [15] F eC 1 3 W<D$fe{kffl 

hzmt [1 6] m^rj;f!mM*^?z>*m&mft?<D 
»itj:5sa*ai^?n^o ±12 [1 2] ~ [1 



6] ST*«1 
[0 14 5] 

PdCat. 
Base 



[1 2] 



[0146] [13] 
Br Ar MgBr 

[0147] [14] 



Ni Gat 



[0 14 8] [15] 



y Fecis, mmvm 

Y- S,NH 



[0 14 9] [16] 
ROCO OCOR 



[0 15 0] 



:nf.o^, wi 1 1 1 gSjSK«fcs 

ra\ H e c kSJSfc i§Ip, Horner — Wa d 



n\ K n o e v 



sworth — E mm o n s &lc£%> 
e n a g e 1 fc&c&ZM'&, feitfS u z u k i 
7U>#JEf6fc J: GrignardS 



(o) ttauctos^-rs 



^jgSHWL-^-rv^T'jrf^Lt^ J6lcSu 
z u k i *y^U>^SSfc<fct)S^-rS^}£, G r i 
gn a r dKlSfc«fc?>.S£-f Ni (0) ttflSEfc 

[0 1 5 limw**, »t*si:, wa^&tigfl? 

"*)ljS-yt> 'JT^i/ayX (Organic R 
e a c t 10 n s) " , ill 4#, 2 7 0-4 9 OH, 
itayy^V— 7yV (John Wile 

y&Sons.. Inc. ), 1 9 6 5^ 
t> 'JT^^a^X (Organic React io 
40 ns)", I27S, 3 4 5-3 9 01, i^aWJ 
- 7yY f >X (John Wiley&Son 
s, Inc.), 1 9 8 2^ "Xfr-fi-vt i/y-t 
isT* (Or ganic Syntheses)", 31/ 
^f^l6|(Col lective Volume 
VI), 4 0 7-4 1 11, i/ayy^v- yyy 
fVX (John Wiley&Sons, In 
c. ) , 1 9 8 8^ ^5*^ UKa--(C-hem. 
Rev. ), I95#, 2 4 5 71 (1 9 9 5*p) , 5> 

50 (J. Organomet. Chem. ), ^576 



(22) ^2 0 0 3- 1 7 1 6 5 9 

41 .42 

m, i 4 7H ( 1 9 9 9*£K t/i/ ^-y 7^ -rntf <t< . o. i w t %~ 2 0 w t %o>mm 

Zy-JtuV y^XhU- (J. Prakt. Che . . T?«S„ H e c kSjS©*!^ /^7^^i»MM 

m. ) , ^3 3 6#, 2 4 71 (1.9 94^) % V^D >\ b U x^;l/7 5 yft£<Dmg£>££TT\ 

^U^a7- ^5Xh U- 7}>DtVta7- ^> £jS£-t*3o N-v , ^f-;t"tWl'A7$ F^N-^f 
yl-m (Makromol. C h e m. , Macr . . ;Hf P U K^ft^OJtR^jSOi^^Sii*fflV\ 

omol. Symp. ),mi2#, 2 2 91 (1 9 8 SgfcL 8 0 ~ 1 6 0 °Cgg, . SJS^Ktt. 1H#^?> 

7¥) %zmm<D&&<Dfim*m^%z ttfr*%% a 1 ooH#f^§jg-e£3 0 

[0 15 2] LTtix ffl^&ftl&^HJSt [0 157] Suzuk i 73 >y ?<). >#K-fS©»£t4, 

EfS*Jtff*-&*ci:^»SH/\ ra«Klfckffli -i\ KK*'J'9A, RK^hU.^ix, *Bfly<y*A§ 

MHttffiflLK (mU Suzuk i*-^ ©MiteS, hUx^U75>^©*rW!fig. 7y{fc-b 

[0 15 3] SfiS«*fe*fcto7;i'*U*jiiS&«l Lt> 2ffl£?\glS2H±TfecfcV\, jgjfifcLTtt, 

ftiz®M?z>t>(Dtftf%.L\,\ 7)\/i3»&rcimm:m txtstf s o~i 6 o°cgg©rastfs?jg{cffl</^n 
ffittHiMTf«L%^5i*o< D£r./v* , J$fci4 20 (SBtr^ti i Bt^^e. 2 o o^sje^?^So. 

ftfc«0}S«*aain-rS3b\ Mfc7;l/*y ; £;fctiM!&©8i [0 15 8] :G r i g n a r dfi(60«^tt', xhvt 

[0154] *Sffi©ififtHft8^*ffi*H* L ED©^ ©x-r;l/lfc^£4jTv>p yyfbfti t#SM g t £KJ£ 

fc£fiScf£, Sa^«^^PVh^97^-fc«t*»8J9 8K««4tf 5^J6S«**teBH«^n*. Gr i g n 

[0155] ^WOK^f «)t(*0«ig^ffit«: 13.^ 1-5 iS, iO»$L<f±l~i: ; 2 £ 

[0 15 6] iORftWfc, S^mco^T^<^ [0 1 5 9]^*%f©^?f§^*OSji*>it±. X, 

^ Wi t t i gSJiSx Ho r n e rSS, Kno e v - A-X* T*i?£ft51WI# (dClCX,,' X2ti ; ?-ft- : ? f 

e n g e 1 gj&fc l£«{*©l^g£*f LT n»fc/\py>Jg?, .7;V^UX^*i;P*-*'>*fe 

aiwi, dfiKiii- 3 ^a©7;i/# uiffl^Tg «7 y -^x^^x^^^s/s^^fo - a— (±x 3 a 

^if©^«7;i/P^-h^> *JR{W-FU ^ASH©A v/S$fct±7y-;l'X;U*x;i/^-+yS^-r 0 D«A 

^^<, ji-r^Si:SJS©*iJffll3b<liL<.S:5©T\ [0 1 6,1] .*S6Wf0ft^R)t(*O»ii*te 

^0. 0 1 w t «Hj^t4't^^T?lt»R 50 ti, Y.^D^Y«""(Zll£fc¥i; Y»tt-*ih. j etUtti[fc*'> 



(23) 

43 

mm £ 'It It * 7 ^x X -r ;UST? 36 § „ D ti flffiE IrI 

Co ) T'i?n«¥I«:k, ■Zj-A-zV'^SttS^. 

X;l^x/i/*:£>>gg; tciir U -;UX/l/*x;i/;?M^>a 
<D»!jg;&S;T?fcSo 

[0 16 2] fpT'fc, X,-A-X z ^tl§*lft, 
Yi-A-YjT^nS^StttSfcttZs-A-Z*"?^ 

■$ti&%-mfti}Wmifr±mctiLT, o. oi^-;i/%jw 

±1 0*;1/%WT1**'5C ttfftS U>. 10 
[0 16 3] J-fSfcfcV^T, -A-&; !'3liEH&KI 

a^fg^mo r © 5 tf; Httfr 2 Kjg-r zm d se 
L#te coffin t&ifcz m<Dmmt>mf zti% a 

[0 16 4] ±Efc48l^T\ -D-(±, -A-Vmom 
mLmtLX^, ftftWfctt, ±C£ (1) * (2) T? 

[0 16 5] X,, X 2 , X 3 , X,,' Z.', Z 2 , Z 3 , Zt X' 
fc£jt>VJ!^SftSo £fe, 7U-;l/X7l/*-;l/^-^i/S 

S> /^h^x^x^x^+i/S^rif^ 7;U*;I/ 

X;l'*'x;i/^^>'S2; LT(±, VX>1/*— 

S MJ 7;M"Pp< 2y"x;b#x;i/** % >S\ iftftfij^ 

• [0 1 6 6] Yi % Y 2x Y 3% Y^^arftSifctfUg, * 
^xx-fvI/Si: LTti, *7i?S, ;>W;U*7iEx 

x^fMHA^Jns,. 30 
[0 16 7] NittKo#aTSJES-&SflWi:'LTtt0i 

A(f±a©N i (o) ftwtKiiois^rssisaw-s 

tiSo xy^ftfejifcLTti, x^u;/i£x(hU7x 
$vi4W*, fh7+X(h»J7i- 
77^»X7 tf x ( 7 p * 7 7. i/x - 

[0 16 8] PdMiJK©#feTEf62tf*Wfc.LTtt, 
±12 s uzuki frv7'v y?fcic;timft>ti 

9 a [f (hy7ixMX7^y) ] §g*fc 40 

bTX( h U :>7 p^\+j/;l/*X 7 -Y y)/<9$*7 A^ttfc 
[0 16 9] *«WOl9»?«^«c©«jg*jStC«fc»), 

[0170] Mc*%m<Dmmz^xmw?z>o 
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7 a, ^Dtr»>A$fctt^*ttJiL^Jii:-rs«f 
to § o mmmz±m / M;ft]<Dmfotffcfo 

[017 li ^icmii, -uss (s) 
( L 77 M -( A ')„, ~ x (8) 

CSf, U M, Ar, nu o«\ iWBfcWUo Xtt. 
Aay*m 7y-;UX;!/*x;M-+>/g, $fe»7 

[0172] x-e^sna^Dy^ig^fcLTW:,'*^ 
sau mm, ftzttm^ztiZo 7u-;ux 

7;l/^;UX;l/*x;l/^-+i/Sfc LT«, ^T^X 

[0 17 3] tf»Tft»' -»S (8) T'a5nSiff*©X 

x^;l/#-^ % ' B 3 L Y P ffi-eim Life £ 1 
3 fiMi<DX*;l/^-<DMtf 6 eVUtTTffeS d 

[0 1 7 4]>T?fe; -jRS (9) 

(Ar') q (L')r (9) 

*75-To Ar' SjRS^tjK* 
JS^TM' LT SRm&B&tZ 2 ffiEffi^-pfe 

o T, < fe iocd**m?^#-t S 2 ffiia&?T 
35Sc L* tt*ft«i»itfc3kJKK?, 7;V*;l/S, 7 

75FS, -<5KS, 7;l/3+->S, 7;l/+;U^;V 
*7hS, *;i/#-;uS(ft^, 7;^>Effl^, 7;l/+ 
VEffi?, 75>Efi[^ fS^Effi^ -hU;PEffl 

V^+S/HEffl?, *X7 7^b», x-x;L/Effi 
7M«f, X;b*^>FEffi?3:feliX^7 
YKEfi^T'feSo q*4. 1~3«»„ rti, 0 

[0 17 5l--|ft5S (9) T^^nSHfrOEfiE^Ar* 

fttLftf (Ar' H) T-^-TSt, 2-^^7Pt 
7xx;l/tf 'J^y, 2-(^^7a€-;^7ix;l/7i 
n;U)trus;> % 7-7P^>7[h]+7'JX 2- 
( 5 -7nt- 4 -f^7i y- 2 -> T71/) \L U i^y, 2 
-( 5 -7Dt- 4 -7 ix;l/ft7 x >- 2 -> T;V) tf 



(24) 
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2 - 7 7 p 1 7 x x yi,^ y Vi- 7 y-;k 2- 

;K , 2 - ( 6 -7Pt^>W7i y- 2-4)1) \L V 
2-7*P : 6-7 ,8,12,13,17.18-'\*13-+Xxf-/l/-2 
lH,23H-#;I/7f u y. 6-7p^-i,io-7.x^;y Kn u 
y, ■ 'Sy^^^^Dt^yy'f^ jiy; (4-7* 

2-y^7nqB7x-7l/if y-y>, 7-7nt^y 10 
l/[h]*/'Jy, 2-/^7,D€7x-;Ky#W 

y*-;K 2-^ ?7" : p ; e7x , -Myy*f7v"-MH 

[0 17 6] -flSS (9) T^SnSWftOEttW 

tt/\p-7*-yJi?, 7;i/*/i/g, 7;l"7;x/i,g, -79;Mr 
>S, 7U-;l/^S, 7 'J— ;U7;uy^;l/S, 3S«7 
;l/^-;Ug, 7^1/34 1 ">S, 7 y ~-M"4^yg, 7;U* 

g, 7'J-;US^oa^S^LTU>Tfe<S:v\ - 

[o i 7 7] a r ' ©s&gomtttaii: Lximytot 20 

fcD^&So Mpyyji.?fcLTtt7>y^?, SUM . 

g % ^-.^yf-Zl/g, n-^vvbg, .^PA+i/;!/ 
& n-*^^S, n-/-;Wk 2,3,4— > U^^V 

-3-^y^;i/S, 2,4-^* ?-;U-3-^ y T^kgS: if 
7^-;l/»iiLTti2-^^;l/-i-7 , p^-;l/ 
g, 2-7xx;Ug&iftf, 77/l/^^SfcLTti^y 
S>;l/g, 2-7xr.;|/Xf;l/i, 2-^7f-;l<x*;l/& 30 
-77i-W f-rt/gfc if*\ 7 U -;l/^#gi: LTtiT 1 
t7x^;H§a\- 7 U —J]/7}V*r=-)V&t LTfci h 
7>7(3 ,XfrU ;l/gv 3-7iX;l/-l-7 , Pr?x;l/g& 
if A*. jstt7;bfrx;i/g£ t-ttt\ l-.s^D'vlHr- 
;I/gftifjb*, 7/l/3+->Si:Ltti^>*^S> xh^p. 
yg, n-7 , Dt^'>I> t-7K*~yg£if*V7y- 
l/ni7xV=H/g, '^7^1/*+'>», 
^7x^W*'>IS if tfV 7JMyl/**^*/l/S-Jl/ 
gh LT{±>< h^yft;k#x;I/g, xh+J'*;^-* 
g, t-7^;l/^-*>'7b^d-*x;l/g^ 73)\>*)l**^ 40 
*;l/#'x;l/gi;.LT^^yy>^v / *;t'*x;l/g^:if 
7 U —)l**i/iJ)\/#—J\'Mt L.TIi, 7i-;l/t 
*y#;l/#x;bg&if;^ 7 U -;l/g i: bTfi 7 x x;l/ 
g, -t7^;l/S, if7x-;l/«, 7U^g&if*V £ft 

[0 l 7 8] Sfc, ±fS«Mpyy^^©S^g . 
It, Tzh^i, 7vmw^. Mmw-?. £Mm?<- ft* 
mttzowfym? ; xh^yg, i^v-i, n 
-7P>-K*">g, t-7b*yg&if©7;i/P*yg, 
7 x /^ygft if <D7 V -;l/*^>g ; * ^;i/g>, xf- 50 
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;l/g, n-7Pk!;l/g, -< v7P t!;l/g. ,n-7^;l/g; 
-f V 7¥>m. t - 7*^Sv n-7 5;bg, **^y^ 
;l/g; n-^*.-y;Vg^:if<DfM7^+;l/g ; n-7*nt! 

g ; 7xx;l/f ^g^if ©7;U-;U^gv. x hpg, 
zk&Sfc if TMBft*.tiTV»T* itv, 
[0179] S'fc, ±|BS (9) OL' EfcUVr* 77b 

*;i/g, 7 U -;i/g; fciBIEffi?, * s>;i/g< 
Apyylf, 75 Fg> -TS Fg, 7;UP^yg, 7 
;l/+;l/>«;UA7hg v */b^x;UBa{u^, 7;l/7yffi{u 
7;u+yfif{u7% 7 5 yiEfisv ■< \ ysafi?, - 

* U/l/EtiriV -Vvx h $77^ y&fit 
7*\ *X7 <i'y**i/ Fffi&¥; ■. *X7 r -f hSEfit^ v 
x-7-Mdfu : K X;l/* ySifw.7\ X;l/**y KfidftT 

Eic (6) $<D,Lfom*<Di<DtmmT°&.Zo 
[ 01 8 0 ] ■%.wmm& ( 9 ) commit lti±, e»j 

h U 7.(2-^ ^7'P : 67xx;H£iJ >> ; y)-Y U v*7A(II 
I), H"X(2 -^^7P^7i -;l/^U ^V)(7xi;|/tf 
U i^y)^ y >y*7A(i 1 1), (2 ?7at7x-;nf 
y ^y)v'(7xx;i/tf y-y.yM y ^7A(iii), tf 7. : 
( 7 -7p^y v*[h]^7 y y) 7-t^u7-fe h.-f — 
h-r u ^7 Mi 1 0, tr x { 2 -( 5 -7otf*7x y 

- 2 -y')\A\L <j v J y).7-bf-;U7 : fe h^-- h-r..u ^7 A 
(III), ; l£7(2-(3-7 ; P ; e7xx;l/)^y7^+-9-7 

-;i/)7-t!^;i/7-feh^— f-ryy*7A(iio, if 7(2 

- ( 3 -7p^7 x x;l/)^y 7W 7-;»7-b^;I/7 

•t h 7"- h <i y i>7 a (ii 0 v tr ^ { 2 - ( 5 - 7p ^ 

yy"ft7x y^ 2 -^W y yy) 7-bf-;l/7-b h t 

-h^y^7A(iii)ii*^fp>n5o 

[.018 1] '.(fii^aiM'. •jW^jfeK^OtOfcL 
Tit, \£ 7( 2 77P^7xx;Hf ! JJ y*y)7v^^ 

(ID, (2-^^7p^7xx;i<i> ys/y)(7xx;vt!y 
~yy)7v^->-(ii), (7-7.p^yv"[h]^y yy) 

7-fe^;l/7-b h-^-h77f-t(II) , f 2 -(5 -7p 

tft7iy-2W ;i/) if ■ 0 ^y} 7-fef-;i/7-b h i— 
h7v^7-(ll), (2-(3-7n^7x^H7y** 
Wv'-;i/)7*f;i/7-b>t- h7^^(ii). (2- 

( 3 -7p 1 7 x x;I/)^y 7*^7 7— )V) 7&f-)\>7*. 
Vt-h 75^t (I i ), { 2 - ( 5 -7n^yy*f* 7 
x y- 2 -^;u) e y -yy} 7-t^;V7-b h^-- H7"7f 
tdi) BW^n^ . 

[0 1 8 2] ti>IIM' #&B#'0fc©i:-LT 

• t±, j- >,'J ^ 7 ( 2 - ^ ^ 7 P * 7 x X )]/ \> y y ) & ( 1 1 1 ) v 
t£ X ( 2 - p< 7 7 P ^ 7 x x ;Hf D >»)(7xX;Ut£ y i? 
y)^(HI), (2->!^7"P ; Er7xx;VtfUv ? y)v ? (7 
xx;i<tfy^'y)^(ill); t*7(7-7n^>7[h] 
+yyy) 7^>i>7-t}-i—bMiu). tfx{2- 

( 5:-7Ptf*7x7- 2 —f;V) If 'J Vy\ 7^)1 



(25) 
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bffedirx trx(2-(3-yp*7x^;i/) 
« y V"-;W T'-tr^^T-b h "f- h 1 1 1 ) » tf 

X(2 1 (3-7Dt7x^;l/H>V , f7!/^l/)7-tf 

ft7i y- 2 — ou) tr y *?y\ T :j a.*f-frTM. h -J— h 
^(III)H*W&ti5c 

[0 18 3] S/c. ^iL^HM' *1a^aif^A^fiD 
fe © L Ttt. (6-7 a t-i , io-7 x y 1- d y » h y 
X ( y V V ;M * y) a- a £ •? A ( 1 1 1 ) , (6-7*p ^ 
-i,io-7x-f>hny y) hyx 10 
hVy)l*u7 J tby] a-ptr^A(lii), 

[0 18 4] ffnffcA r'^-jKSC (10) t'i^ns 
2J$Effi?T*ftD, R 2 ' -R 28 ©10JK±*^*JS?-7 
ft* t OsW A" 0 »S L < » R 23 tfH*®?-?, ffitf** 




(10) 



20 



(Sf s R 2 ' ~R a t±, ^JvetUGft&fcv zk«J^ ^ 
ayv®? 4 T;l/+;1/S, 7;1/frx;tfiv T^;!/*^ 

6 7y-;U^S, 7y-;l/7;l/^-;i/g, m^7)V 30 

JIM, 7^)l^r)Vt^>A^-;VM. 

7 y ->*;m? - ;i>S, $ fe'tt7 y 

To R 2 ' -R 28 ©5"S'>&< fcfe'lotiSSRJS^^ft 
3o ) R 2 ' -R 28 O^fctfljHu BfififrDHRSC-O) 
£tl£ig{*©Efe?Ar' ©gJ&S<DJIft#!l |W| DT-ft 

[0 18 5] ^t*«ifi©lll»<D«3toK6i«:ou^THR 
3 (8) C«f*o«jED5Ftt*Wfc J !:t)|ttW i rao HKK 

(8) ©«gf*fct-)ife£ (id 4o 

Myi^s (11) 

(S*L"t±, S (9) OL' fcBIi;*i»7?»*o sH\ 

A r ' H (12) 

Ar' {±i£(9) OAr' £[1 CS^Tft 0, 
A r ' Hit A r ' COM' fclg^TSfl^JffPfcTlCJMf? 

[o 1 8 6] L\ tLTli, *;b#*->;l«, 
- KBEffi^ 75 FS, #;l/#x;UE&?, 50 
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7U->E{i?, 7^Vffittf, 7;l/+>Kffi?, Y 
SfEffi^ -hy;l/Effi?, x-t^UEGe^ x;t/* 
>Efi^ X;l/**~>FEfe FEflt?* 

XA-XfcSfrrsEfiM'tfff S bi> 

[o i 8 7] ±isa r* Him&omn*m^Tt>&^ 
u 9 SBg-r set 

[0 18 8] *a*©8BiarffiKfe«r^T, ffift(ll) 
tEfi? (l 2) cofiitfi, MSl-fSSKiolBttlcJ:? 
TSaSjbV *;l/J±T% *3j;^m/E{u?= 1/0.5 
~ 1 /10T*<DSSHT*ft2»o 

[0189] $/c, sjsj4, ii^r§(i^T"fT^n*o m 

jg£LT«u mZtf. v^x^l/x— r;k xh^fcFn 
77>, ^-y^y-^^M^x-^k SW^f 
X 4H©x— r;l/*»!IL 'v^X S^D^vt-tf 

x wnx *iyuy%:E<DMit7km%mm, pi?x 

Xx;H£m*i> i/^PP^^X *oa*;I/A, 1,2-3? 

x*y-;k 7*£/-;k ^ 
y -fe y if <D7;I/p-;H?^{& & OTt^ns. 

i#fcfwi®*n«:v^, mm, n^T-ft 

S«i(*SfcEffi?JiO^tffi«t^LTjl«aftJtT10 
~500fg@JtT*ft-So 

[0 19 0] RtSMMit. WtlB^StlAl/^ il^50 
~350 t 'CftjfiTSJS*-&5o SJSBf^ti, ^FftPSS^n 
a^tf, il^30^^^5)30^KSJtT*ftSc 

[0 19 1] ^fig^lff tLTii, 777art{cM*S 

ft, (1 1) ilEffi? (12) *SA-r«. Mf$L 

4*^^JStt«rx»HMTT?Effi?SSi*nssgsif 
ffisu ffjawf-rs.' £*so»jStt, tlc^^- 

[0 19 2] ®Sil£»**50Sra&0ft»)fflLfcffiH 
tomtit IKttcioTa&O, ii#o«8(*»i5!o^ 

[0 1 9 3] ®mt. mt»Lt»i§lT£§ li£ 
5? t) C P p ^ £ ^^Dn^^AS ifco^f 

pp^>>?§m)t<fct)fisiu BWftjc^iisffi** 

ff§ 0 *f§Bg©m (9) fc«fct>" do) ©Sigffi 
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[o i 9 4] *.m*<m#*&m.#£Lxm^z.£K 

[0 19 5] &Ki#mi®nft : ?L£Y)k~D^Tmffl 

s «siak«3tji*w , r a l e d d , Mft^ 

[0 19 6] Sfc; *5SW©S^LE-pi:bT'li, It 

led, BMtf&tmtnm:. n^mmmmtfs & 
e DH^^tf sns.. ±§E'>&< £i>-Ji<?)nw. 

■*tt»tfclB»f?L-E D ; fcfc-^©*ffi.i:5Stt 

77-m%WLiffc l e d cna 0 

[0 19 7 j ft#W£t±, JJTF©a> ~d)-0«Ufitfffil 

a) »«/f«fcJB/B« . 

b) »a/iE?Li»2Sji/««i/BE« 

c) Hffi/%7feS/*?H)MS/l§ffi ? ■ 

d) mm/mmmm/mytm/M^mmm/mm 

[0 19 8] ££T\ fgftliifi, a*^..**^*^- 

ma. *ti j e f tuttfit2jiw±BiV'>Tt.j;v"». 

[0 19 9] $fc % *St«fe-LT»ltrc*^f*SUl© 

*?©IB»i«ff*Ttf3»S*#"*73fc©H^ «p»c«# 
ttAJi (IE?LaAJl, «?ffiX»)-4:Hftfc#tfn*c 

[0 2 0 0] SSKmSfcCf^tel^^WSfrfi©* 
#ftA©&#©fc & WSfcRft LTMte©*#&A 

Wffi©ma14I^±^^©Kll:^©^*^*^ i W^^S^ , : 
fgftfll ©Wffi IC M W 7 7 -Jl£3 A L T t «t 1/ >. 
[0 2 0 1] 8W-rij|©W#^R, fe-J:tf#Ji©»3 

[0202] ^mm^^x, wmizxm (mt&x 
Ms mji&xmy *«w-fe»»?t'E d £ ltu\ rm 

£R» LTW&AJi*«ttfc*ifc? L ED, istp 

SbTWHfaAJi^satjfca^L e b^fenj.' 

[0 2 0 3] M*.f£, &T©e) ~p) © 

e) RHS/«^aAJl/ftftJf/lt*I 
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f) mm/wm/mffi&xm/mM 

g) -isa/f^faAJB/^jyi/wwaAJi/HEa 

h) ^gs/«WaA*/iE?LMi2IJi/fg)tl/l^8s 
i ) HS/iE?lJft^Ji/'^»XtBWaA»/iaffi 

j ) HS/«^fftAl/iE?Lli^/fS^l/«^aA 

k ) ^ffi/w^AJi/fi^Ji/s^DMJi/'iSffi 

i ) .HS/ajw/a^ttjiis/m^AJB/ifta 

m) mm/ww&xm/mKm/n^mmm/nw&x 

io Jtf/KM 

m/mm 

o) ^®/IE?LfUMIi/^S/*?^l/«^aA 

R ) mm/MmLKm/mMmm/mM/m^mm 
m/nw&xm/mm. 

[o 204] mw£xm<bmmi%M£ lt«, sms 

W#?**tf*i ' M i: iE?L#3MJi t ©Hfc jft»t 5 ft, 
^M^^IE?L^3M@fctStiaiE?Lit5iTOfc©^RS 

I{c#.$.ns«?ia^»i:©*ra©fii©«^fn7j* 
[o 2 0 5] ±iE*ffij£XStf**ffift5H l £^tfi©- 

^«£*#?©««fi»Sl4» 1 0" 5 S / c m 
iX±. 1 0 3 S / c mWTT* § C £ *WS L < , 

■ mfmv-znffi*'b-£<-??>rctbiat. 1 o 5 s/c 

m«.h 1 0' S/c mOT^i; 0 L < , 1 0" s S/ 
. . cmfilh 1 0.' S.:/ c.mttW« & fc»$ U\i 
30 [ 0 2 0 6 ] il«t4S[#!ttt«»?©«^fis#fi* 1 0 

" 5 S/cmttil 0 3 S/cmJirFtrSfc*!)^ j£« 

[0 2 0 7] Y-yttJ*y.V>Wm&. IE?LaAlT 

* j faAS.T?*tnf*f-*^T?a6«o 

.7)i=¥)^y-ny^)U^ym-f * y. mmzfr* y 

<yi±j*y\ th y t 7i*J*y< ^O^^xfh 
v&f-jvT* y*- a^.* yts. ni>o 

40 [0.2 0 8] *^aAS©^iik -LT-«, ffllAtf 1 n m 
~1 OOnmT'fe^ 2nm~5 0nmtf!ff$U\ 

[020 9<] nw&xmicm^ztfmn. mm^mmt 

y&jixfzaiimfc #U.f-*7x^*-J:tf*©BWI 
. fl^ #i;i>p-)i/fcj;t;^©^^ ^U7x-byif 
, u y *s «k t>*^ ©slaw*, # u f-i - bye^uyfej; 

• . tf.*©S!8Mfc 'J U >*5 : «fc *-©BiW#, 4? V + 

- £mmffiic%tsm£&%z<Dmm&Mft?. &M7$ 

.50 q:i/7xy (M7 ^ n «>7^>a if) , *-^>^ 
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[0 2 1 0i'HW2-nmWT©ttlMUi«ffiSfeA*«Ji 

tfen^o W*2nmJKTOlft»I*»tffeK^LE 
D£LTf±, IMHclff&LTWP? nmCtTOWWi* 
RtffeW^L E D, WiCIWj»LTlWP2 nmJMTO 
««I*»ttfcW^L E DW6ti5. 
[0 2 1 1] *<*WfCfci\ 09*H\ JWTOq) ~a b) 

©fcisawsnso io 

q) »S/iii?2nmJKT©lfiS»/^tH/ISa 

r) mm/mytm/mmz nmiHTommm/mm 
s ) nffi/^ff 2 n m&LT(ommm/nytmxmm 2 n 

mttT©IMM/Ifc«' 

t) m&/mm2nmvxv<ommm/iEm : mm/fflt 
m/mm 

m/mm 

m/mw 2 n m«To*e8w/Btffi 20 
m/mm 

x) na/saei/tt^dKKJi/iwP'z nmttTo«t 
m/mm ' " - 

y) »«/K»2nm«T©'«»*/f£ttS/*?Hg 

*/WP2nmWT©fftBW/IWi • 

z) RIS/liff2nm«T©lft«W/iES:(«2iS/«)t 

a a) RB«/iE?HISISi/S»tJB/*?ll2SJi/lliJ?2 

n mWTOtfiSW/ISS 30 

a b) mm/mmz nm&Tvmm/iE^Wxm/ft 

[0 2 12] ffi#?L E DmS©|»K:, #IPji©£$|jg 
MtRl»ttOHS4^?5B31fi(**fflV'>* c i: t <fc t) , JSffi*^ 5 

^t:73-hj4, n-;l/3-hj£, y 40 

ffi»JS, -f^^i7 h^U>ha^©^S^ffll/^ 

[0213] ffltmomm-k. LTtt, fflv^fflfcio 

*j:5fc«R , rnfcr«fcv.^; ot^ht i nm^e, 1 

fet), »SL<(i2nm~5 0 0nmT*$t), ^6ic$f 
£L<f£5 nm~2 0 Onmt'R 

• [0 2 1 4] *»9!©Hi^FL EDC*^TI4, ffltM 50 
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«^«^*tm©»3t«s*$t?»yfiS3b^ ±ek# 

[0 2 l 5 ] MZ&ffftmt L"Oi> &fcl©fc©jW£ffl"T? 

T^h7-fe>tL<»^-©SHlW*, ^'Jl/>tL<(« 

'>7-y^*if©fe^ 8-tFa^+/U>tL 
< tt*©SHM*©4tiilW*, K«K75^ fh77i 
-;l/v-^a^y^->*iyt L <«•*■©&*#, 

[0 2 16] UttWfc:^ Mxt±m^5 7-5 1 7 8 
1^ IWI5 9-1 9 4 3 9 3^^(C|2«*nTl^t» 

©#, ^fii©fe©*^fflRrfl6T*feSo 

[0 2 17] *»W©K^L E D^iE?LMjMl*Wr 

*;W*!/--;l/t> L< ti*©Si«Kfc =J?U ->7>feL<tt 

^©ffaif*, ffftti L < tt±|gfc:55«K7 5 

#y i/u^ywmfo. V7)/V>im#s 7V-JUT 

^u7->;yfeL<ti^©^#^ #uf-*7 
*ffc (p-7x^u>k"^uy) &l< 

SfcttsKU (2, 5-^x-^yi£-b» fet 

< tt*©st^ft£#0!ijj^fts. 

[0 2 18] R^WtCtt, ^lEMiMffi^LT, ftffi 
BS6 3-7 0 2 5 7^fg, H6 3- 1 7 5 8 6 0*f£ 
Ifis #M¥2- 1 3 5 3 5 9^fB, IrI 2 — 1 3 5 3 6 
H2-2 0 9 9 8 8%^ IrI 3 — 3 7 9 9 
2*f&|& (113 - 1 5 2 1 8 4^§&$gfc:f2i(£ft-C^3 

[0219] cm^©^T\ miLmmEKm^iERM 

mtnt LT, U £-;Wj;W^/-;i/fc l < ti* ©if 
t>L<J4 J f©S|«^ (p-7x-U>tf-b» 

tu<ti ; e©M#^ *fettJi?u (2, 5-f-x-u> 

tT- by) fe L < &*<DMNm<Dl&ttiE![Mmm 
L < , S p, tjf $ L < {±# U \£=.)1/iutoW—)]/ 
fe L < J4*©8NKfc s}? 'J ->7>tL< B?©B!9fc 
I'J^fe L< {i±^{c^SSe75 y*WT*sl?U ->d++1 
>^#^T-S§o fiiHF©iE?lJlfcai«fi©«^fctt % iff 

[0 2 2 0] ;l/t> b< tt{-©Si« 

[0 2 2 1] #U->7^feL<{4*©S|»*fcLTt±, 
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• UtT a- (C hem. R e v. ) £8 9#, 
1 3 5 91 (1 9 8 9¥) > 3lH#fFGB 2 3 0 0 1 9 

[0 2 2.2] .jKU *>P*1t7tiL<« : t©8IW*fci\ ^ 
[0 2 2 3] iEflJ^SMOjS^^icftlHttftv^ 

^mmmm-i^ mmfr$ vi&mz. «fc a^a*^* n 
[0224] saapftoiaaifcfflvssJifcbTtt, ie 

KJgjfifcLT^ ^an*il/A, Mt**l>^ i/->uu 

IS, 7-feh7, ;*^;I/x^;l/^ h 7^©7 h 7^7§$L 
SF^x^;l/ s x^;M?;l/7;i/77-fcr7- h 

§©x*x>U3fciS^0i^StiSo 

[0 2 2 5] mmfr^v&wjmt lt« ? -jse*^© 
ttxf^m u'tpp'zty 

n-h?i v y^era-hSv A-p-h&, P-;ba 
-hffis 7-Y7— 3.— HjJ, f^f^3-h&'^ 

TV-a-hS; x^u-ywjs, 7U*yBWfi6» 

[0 2 2 6] m&rZTS&f-'-W-yP-rllLT&s WM 

nss*SJtk-ia*.tsi/^t>©^i?^L<'x sfcnTfltftc . 
-K ^uxfi/x #u*fbif-;i/, #u->p.*-9-y 

[0 2 2 7] IEft$6£Jl©§iI^ LT{^ 

TLIiMJf ©llffi: LTtt>- 00* # 1 nm^S. 1 (imt'S 
9, !lff L<(i2nm~5 0 0 nmtSOv S&fcff.S' 
L<tt5nm-200nmt'W„ 
[0 2 2 8] *m8<DMft? L E .DjWt^WSgifcWf 
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-;I/yi/7/xf t±^©i§2Sft, -77 x 7 4=- 

7 ^BHPflk ! .£fctt.& -t Hp*74V U>fe L < 
©R*f*0&Ji8{*v #U*7 'J 7fc L< -tt^iOSiSI 

[0 2 29] MffcWfcWu # PwlBg 6 3-7 0 2 5 7% v 
MS 3.-1 7 5 8 6 O^&fg, W2-1 353 

5 'm 2 - 1 3 5 3 6 1 -sf&fs, iri 2 - 2 0 9 

9 8 8M IW13-3 7 9 9 2#4tffL 13-152 

i 8 4#4^.fc-SE«*n-ri^fe<oif3b^snSo 
[0 2 3 0] **^777--W£#, 

< «*<08«Mfc Sfcfci 8 -k 1*0**7*7 U 7& L < 

tt*.©«§w*©&iMif*, #y *7 y 7 1 l <uz<Dm 
#y.*/*u- y 7t l < a* ©suwk u 7;u 
*uyti<af©iifW»$L<> 2- (4 -if y 
x-'J;W -5- (4- t -7.^;V7xx;l/) - l , 
3, 4-*++^777-;W 77 b^* 

;x h-y* (8-*7U/-;b) 7^5--7A, #u 
+7y7*^iic»$Li/\ 

CO 2 3.1 ] «?liSUii«)l£JK£2: UTti^CSOffifcta 

[o 2 3 2] ®mfrzvffcmm^z®&£L~z^ * 

^fb^Vux v'^ppx^y^©^^ 

^;Uxf-;U7 h >^©7 b y&mM, ftHxf-;!/, g^^ 
7f-;K x^l/-fe;l/V;l/77-t7- h^©x7.7;HS?§ 

[0 2 3 3] *«iSfctt»l»«SI*^©flclii»ffii:LT 
It, 7t!73-hS, ^-vX-r-O^j*, v-r^P^'^ 

e73-hii, ^tf7P-hS, A-p-h& p- 

h}£, 777-^-P->& 7^>v7p-E 
77U-3-h?i. 7^y->WJS> 7WrVflI 
*7-b y h EHM?4, -fy^ivf^Uyh ffi^F 

[0 2 3 4] is^raffi^^^-ify^-fcbTi*, 

tcM1" £ ©iRjb^t < a V t ©*W® Ii/^tiSo ISiS 
M - % ^ y TX 'J >«> L < fct*O.Wi(^ si? 'Jft7i 
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yfcL<ttf-©8HW** (p-7i-i/>tp 

■ :/)•% L<j4*©8WHk #U (2, 

-UV) fe L.< tt^omSWfc #U*— #*-K #y 

^^'JU-K .^UXfUX ^UJfifte-;k Sfeti 

[0235] m?m%s<Dmmt lti±, /i^stmfc 

)^£L4v*J:5ftff*ifo&E"C*?>, fc$ Officii, 10 

*F'OBi!«ffi«*ii<aofg 5 SL<a:v\ tot, g« 

?irj^S©^fffcLT(i, 0fl*.tfl nn*6l /imt'5 
Iff I L < tt 2 n m~ 5 0 0 n mfg ^ ? 5 (Cff S 
L<li5n m~ 2 0 0 n mTJ«„ 
[0 2 3 6] *«WOHS4HPL E D*»Jj»-*»Ka:, 

S^SctWSL^ 20 

[0237] sur, BSfeitfBta^&ftawa©-?^ 
wzrci&^mm-z&z c t&&&. ix\, $m®<Dttnt 

&ftxx\ fcJcitoftScjft&ft-efcs^s/s^A • x 

X • F (ITO),Y y'J^h. • 3fi» • **"9- 

E S A&H) ^ & & JHH^ffl^e-tU I T 

S*f*» 4?'J^7xHL< fi^©S§aSf*&£©W1$© 
[0 2 3 8] Hff©RJ*& «03ilttfc*SC®i«i: 

£#EiLT, jatsw-rsc^A^ts^ 0n*{f 1 0 

nmi^ 1 0 /im^O, JffS LO±2 0 nm~ 1 /zm 
T?*t), S5KjffSL<B5 0nm~5 0 0nra?$ 
§° 40 
[0 2 3 9] RMLLIC, WfifftA^SaK-rSfc 

35 5 ir^&mH tv&&m y vivas. 

[0 2 4 0] #§|IE<Dia#?L E DT?ffl^5R«©tm 

<J^7A, hU7A, ay? A, ^tfv^A. -tr>? 
A, *^yy?A, v^->^A, #;t/$/?A, XM3> 
t^7A, ^'J?A, 7;l/$r7A Xfti/^A, 50 
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^?A, ffifo\ -<>yhU7A, -f>S>«7A, -b'J^A, 
-9-VU7A, a-ntr-^Ax x;Hf?A, ^7f;Hf7 
A&£©&JI, :fe.fctf*ft&©3-5 2oM±©£& l £ 
3W±^ft£©3-5 lotUi^ 11, a& ft "7 

»©3-Slo&±i:©£&. h$fc&±?77 

v > 7 A -m&&, vy^^A-^y^An 

U^7A-7;I/^-7A^, y^?A-v?* 
v"7A£-#, U^7A—r>i>'7A^ *;U->7A- 
7;l/5^?A£&&£f>bW5ft3o BES*2»U±o 

[0 2 4 1] RfcSQlUPtt. *mf5#S^BA14^#)* 

£> 1 Ojjmt'SD, 0SL<(i2O nm~l (imffi 
0, ?6t!?SL<l45 0nra~5 0 0 nm"!?JBS. 
[0 2 4 2] Bfcffi©^»^ffifcLTtt, R?SS*}£, X 

v * y * fc&jB*Bi*8iEjB-r 5 9 5 *- h 
im, mwmJsffi$frttzw%w»znit^T<om 

'5«»B*SH'LTt^Tt.«tV'>o BEW^h?LED*fiJ(li 
[0 2 4 3] Mfiili: LTti, W^mt^*, 

ft^ &m7vim, ^^ftttfcHfcffi^acfctf 

i<*tJ:ibW'355. S£fSfcg|R J *>7;l/:J><D«fc3 
=5rWI4=&^x^MA-rti^ l8ffiOiWb*Ki±"r*<: 

§ c i: t i S!5glg7:-?g# LfczkiWilf?fc * 

[0 2 4 4] *KW©K»?a3t*?i±. -fe 
R03©fc#?L E D^ffl^Tffi^©%^t#5/ci6E 

<Dfzytm : ?<Dg.wfc'*2-yvi<Dm%mttrc-?xt7*m 
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7A %Tcimi5®m&*>*2-yVifc&$.?2>l5&&$> 
o^oti^ftito n/OFF Tits J: ^CBEfrf 3 

c k t jt *) fs^£^ wiMrtw.* if^^T*t a 

XiS7 fcl** fe*Mc-H\ R§® k RKa& £ t>K 
-£ffl^37jSfc:<fctK ihi-h?- 10 

X Iff t 7©lfa-7 7^ >^-&H'<DiSiI 
[0 2 4 5] «nEiBttoa3ttJlf?H:; iSBW 

t4, 7l/*i'^l'4Sfi4fflV^ ftffitt© 20 

[0 2 4 6] 

[0 2 4 7] CCT\ a¥^^*K^vTli, ^PP 

*;l/A£?§Jik LT, W-5x-V3V^D7b^ 
77i'- (GPC) {c«fct)^UX^UyglW<DiS¥^ 

[o 2 4 8] mmmi 30 

<2- (7Pt7i-il/) t!'J:> ? >'<DMja>2-7x- 
;UVf U^>3 g (1 9. 3mmol) t»4 0mg 
(0. 7 1 6mmo 1) %M&L9tnLfc a OXlcfttfl 
L«#Lfctf&H*4. 0 g. (2 5 mm o 1 ) SfESiK: 

afitftjb^srru 9 o^cst^slt 1 o^rajt^. 

SL@WO.2- (7nt7x-;W tfU^fcfifco iflt'. 40 
Kl. 6g(6. 8 3mmo 1 ) T?x lR^t±3 5. 4 
%T*feofCo LC-MSti!)M , B2 3 4. OfSo 

[0 2 4 9] <hUX (2- (7of7i-;W tf US? 
y) -fUS^ik (III) ©Sii> h 'J X7-b^;I/7-b h 
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■J— >-f U v^A (III) Sg{*5 Omg (0.1 0 2 1 
mmol) tZ-yat^i-^'J^gS. 6mg 
(0. 4 0 8 4mmo .1 ) .4o<fctf7*'J n-^ 2 0m 1 £ 
5 0m l »tX77X3(^AL 1 0B# HilfitL/Co C 
©KJS$£ 1 ffi^lSitefcJSffi 10 0m 1 fcjmx., 3 0 # 

Offifk?« 3-uyfc®fr LTMHtfe Lfc 0 c ©.MRS*.* u 
9 A> n v h 3jfl L, &o fe.^ U A§gfrii 
,*©^JBiW»ft*l»*Lfco £©&* ff'5.n&»**» 

■(fST-»«L > lt < aitfeHf** 

■^ii-LTlH|iRLfeo,gW»T**>UX (2- (7a* 
7i-;W tf'J>>'y) <U/>*7A (III) 10. 12m 
g (0. 0 1 1 3mmo 1 ) £f#fc„ iR^ti 11. 1 % 
T'&ofco FD -MS -«fc .DM* tt 8 9 3T*&ofco 

[0.2 so] m&mz 

<H"X (2- (7i-;W tf'J^) *y (2- (7*D 
t7x^;W tTU^V) -f'J^'i (HO ©SBi>HJ 
X7-tr^l/7'-bh±.-h'i'U> ? 7A (III) IHttO. 6 
4 2g (1. 3 1 mmo 1) £2- (70^71^1/) 
.fcJU^i/O. 4 1 g (1. 7- 5mm a 1)^2- (7i 
54g (3. 5mmo 1 ) *5«fctf? 
Ua— ;l/5 Oml^lOOm l ©tX77X3£SAL 
l 0«rlBI38tELfc. c©Rl£$fc: l SSlfilteKJSiS l 0 
0 m l'fcin*, 3 Q#fi8*# Lfe*- -ffiffl Lfc@ft£33I 

Lfc 0 ^©jg^S";*y,'by!JvA^PVh5]§L, ^ 

fi 6 nfc«^iif$ TiMi l y ^ y -;i/*ini2.«T 

tHLT<5Mfeaf*^5iiLT0iRL/co tTX (2- 

(7i-W \>y*Jy) (2- (7nt7i-;W 
tru^y) ^ub^A an) tf±ja»fcft«tB**- 

0. 1 3 g (0. 1 7 7 mmo 1 ffiS) *#fc 0 lR* 
l± N ^13. 5%TSofc 0 F-D-M-SAt), ±^© 
M + ti, 7 3 3T"feofc 0 ■ C©S^%i:tt, HJX (2 
- (7at7xr;W tfU^^-^UV^i* (III) m 
* ^4) , ^7 (2-(7:x^) tfu^'y) trx 
(2- (7Dt7x^;W \£Vi*vy'(VV*J* (H 

i) m «fl:3)„ trx (2- (7x-;w try 5^ 
» ty (2- (7nt7x-M t?yy» ^y^«7 

A (III) mW (1*2) ,>'JX (2- (7x-;W 

trus?y) -fy^A an) ig* ami) ow&m 
t^So f D-M s4e J: o> ■•tn j fn©Jt***i6a 

ks iXT©^ l©kfe»3T*feofc 0 
[0 2 5 1] . 
[H 1 ] 



59 

$§ffcOFD-MS 
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ifflfiJcifc (%) 






3 1 


12.2 




SI* 2 


8 6 


3 3. 7 






10 0 


3 9. 2 




«S#4 


3 8 


14. 9 





[0 2 5 2] i»J3 i>'7A (III) m^t)iILWi^-r^ttfi#f*T-S 

<lS#?fg)£{*l <D£fi)c>9, 9— 7* ^7^-2, 7 £ Q 
-^Pt7;l/tU>0. 403g (0. 735 mm o [0 2 5 5]mS#i]4 

l) <tN-^^^-3, 6— >Vat*;bAV-;U <iS^fg^2<D^> 9, 9-7**7^-2, 7 

0. 32 1g(0. 7 3 5mmo l) fctfX (2- (7 ->7o€7Ml/>0. 4 0 3 g (0. 7 3 5mmo 
x-;l/) tf'j77) (2- (/a€7xzW tru l ) £ N, N' -^i^-N, N' -tlX (3-* 

77) ^U^yi, (III) 0. 0 2 2 g (0. 03mm ^-4-7nt7i^l/) ^»VyO. 4 9 6 g 
ol : Z<D{t&ValthV7, (2-(7*n€7i^) If (0. 7 3 5mmol) t £7. (2- (7i^W If »J 

U~77) 7U7-7A (III) Igfc t/ (2- (7x- 20 7"7) ^7 (2- (7"o€7i^b) fcTU^y) ^>Jv? 

/I/) fc^77) fc:7 (2- (7-0€7izW tfy7 7 A (III) 0. 0 2 2 g (0. 0 3mmo 1 : CO(t 

7) ^U77A (III) im. (2- (7x-;b) StttthU* (2- (7nt7xr;W £<J77) >f ij 

t?us»o (2- (7nt7i-;W k y-77) 77 a a id (2- (71-w trus; 

UWA (I II) UK*/ FOX (2- (7i-;W try 7) tTX (2 - (7*n*7x^) tfUV'7) vfU5?»> 

77) 7U7-7A (III) mfocDm£VBT*&r), tt}A^ A (III).«f*, tTX (2- (7x_;l/) tf>;>?7) * 

fclBLTH:, t£X (2- (7x^;W £y7*7) 7 (2- (7"a€7x_;W tfU77) f Uv^A (II 

(2- (7D^7x-;W tfy-77) -TUv>'7A (II I) Sgfk HUTs (2- (7x-;U) fc?U77) -f U7 

I) 0^?i7 3 3»fto ) i:2, 2' -ebfijs; 7A (III) HftOg^Tft 0 , ftii^fcHSLTtt, 

>K). 5 5g (3. 5mmo 1) .fcSjSSSfcft&A/lE tT7 (2- (7x^;l/) fc?'J-77) ^6/ (2- (7nt 

5JS&F*J*3*#XT'llg|Lfco Cftfc* fcSfri; 30 7x^;b) tf'J-77) -TU^7A (III) <D#?»7 3 

*7^dr>^XT*^7U>^LT, §2SCLfexh5fcK 3*fl!l/\fe. ) £2, 2' -IfbfU^o. 5 5g 
P7^7 (HKTkJSJK)' 4 0ml»irco (3. 5mmo 1) *£jSS&{i:tfc&/o£& % SfS^I*! 

£M${c, lf7 (1, n-y^r *S*^Tffi»Lfc 0 CtUC, hZfrlXbTfrdyj? 

)l (0) £0. 9 6g (3. 5mmoI) tax., MUT* 7T-M7U 77~LT, BJJMLfcf- F 7t KD77> (82 
lOiMWifliUm 6 0TC'-Z?8l^iaSj£Lfco 4*5, 4 am 1 *ln*.fc. ^t, COl^Mt, tf 

£JE«, SiH^fflSttfefjofei c©JSffi*?& x (l, 5—, lstu*t>$i/3Ly) (o) % 

SJLfcgL 2 5*7^-7*1 Om l/**7-;H 0. 96g(3. 5mmol) lin^ SfiT10« 

5 0ml/^*>$&*5 0ml^jg$ffn^^ff& ffbfelft, 6 0TCT8l«|fflfi*SLfe. ft*, K*Stt, S 

lillRbfeo Z<Dttm%&&iLrc& tuutsfrhlzmffl 40 2 5 %7y^77j< l Om l ? y-;l/ 15 0ml/ 

ltc 0 ztommzmmu ^m^^Ltcm, com -e^y^somi M^mm^i^?^^ &30 

m**$s-)Wic??r&^ rntLT. sn&Lutt ftMWLK* xt, ^Ltdtm^m^u hurl*. 

[0253] ©#y xi-is>wiwmm¥ -mic?zg&^ m&LT, £.mLrctt®z®i&L 

m&?mtts 4. 4xio 5 -est3, /Co c©a«%«ffe*LT, a^*o. 3 5 g *?# 

1. 9xio t'^fc ^ zom&MiiKft : &tim2 tws. 

[o 2 5 4] mft'mytfoiit, 9, 9-^^^- [02 5 6] it&frHffitt2GXvx*i,y&gfmmy- 

2, 7-7;WU>, N-*?*Jl,-3, 6-*)WVS J^f»«; 3. 6 X 1 0 5 T»« t) , 

*5<fct>"FUX (2- (7x-;W WJy) 50 1. 8X 1 0 4 T*feofc o 
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[0 2 5 7] mft^WtW2\U 9, 9-5>**?-;l/- * 
2, N % N '-i?7x-;l/-N, N* 

-k:X (3-^^l/7x-;W "Oi^X *5«ktfhU 
X (2- (7xz;W t!U^>) -TU^A (III) §g 

[0258] mmms • ■ ■ 

-^D^l/tUyO. 806 g (1. 4 7mmo 
1) £t£X (2- (7i-;W tfU^X) (2- 

(7at7i-;W trus?» -rUi^A (III) 0. 10 
0 2 2 g(0. 0 3mmo 1 : C #{|rfMM4 h U * (2 

- (7o^7x-/W uys»o >TU^A (III) fg' 
ft, (2- (7x-;i/) ifU^.y) ex (2- (7 
d^7i-W ey^y)-r.i)^7A (in) e 
X (2- (7x-;W ifu^y) ^7.(2- (7a^&7 
xx>W tfU^y) -fU^A (III) ifft, >UX 
(2- (7i-;W trys^o -r.yv^A -aiD'JM* 

CDig^T-fctK ttjA^KPgLTte. IfX (2- (7i 
-;lx) IfU^y) ^67 (2- (7o*7x-;l/) eu^~ 
y) -YU i/*7A (III) ©5)-?»7 3 S/fcffl^fco .) t 20 
2, 2' -eeUvvUO. 55g (3: 5mmo 1) £ 

£lSg§^±3M,;» ££&fi*^*#x?S&L • 
fco Ctlle, fe^^D^TJl/Jy^XT^^Uy^L 
T, ffiim Lfcx h 5 1 FD 7 7 ^ (BlfekiSJSE) 4 0m 1 
SiBAfCo *C» CfflOHh ^7 (1„, 5—7* 
Dt^-7l7) xyfrrt/ (0) *0. 96g (3. 5 
mmo 1) JjQ?U ajaT't0^IH«#bfc«;.'B0lC'lf 

7k 1 0m\/*9S-)\'l 5 0-mi/-r*ySJfeK5 0 30 
m 1 g^SffliitiK**^*, *|3 0#«#Lfc.. & 

Lfc&, ^oajtol/AfcigjWLfco ■ c ©}8S£it3B U 

WEISS LT, M^fco: l l gWco coSB-ft* 

SIil¥Wlt±v 7. 6x l 0 4 TSO, 
1. 2 X 1 0 4 T*£ 
[0 2 5 9] i^mSfttt 3 14, 9 , 9 —7* 7371/- * 40 
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2, 7-7;U*Vy*5J:tf HJX (2- (7xi:W e 
ys») -f'J^7A (III) igUtMS£-fS 

[0 2 6 0] ^SfiM6 

<ft#?L E D>X^«v^?£lC J;»3150nin<DJ¥*TIT0Il^ 
tttffctfvXSIfcfc:, #U (if-U>Wm7i 
7)/#U X^b>^;U*VK©?ffliOW-x;l/tt Bayt 
ron).^ffll/^TXe>3-htC«};»350nm(Djp*T'^MU 
*-y h7>-h±-ei20 o CT'5^^Lfco 
?%)£{* 1 ©0.5wt%*DO*;l/A»«*ffl^TXl£y=i 
-htcfcO^OnmOJP^TfiiclL/cc i!ft£M 
ET8"0°CT* l l«lllWE*Lfcft, ^H^'y77— MtL 
T, 7^/bUf-7A^0.4nm, &«i:LT, #;l/77A 
£25niu ^7?7;b^-7A£40nm^SLT> jfSH'LE 
DfcfftSUfc If©i:t©I$iH -f^T 1 ~8 x 
1 0" G TorrT'feofco ff^nfeiR?C«E*9Jilrt-*C 

mft^aw licsoEL 6 fife 

[0 2 6 1] 3»] 6 

<mmxmmmnmm> h u x ( 2 - 7 x e u 7 

y) ;YJJ^Ali«^^3*aBfii»0«l5i*. B3 
£ ■•).,. LANL2p&6B8i&£fB^T#&fca ^£>1§ 
jglCOl^X, 2 S^B3LYP/LANL2MB W;KDTDDFTS j; 

0 , jt{g-s»emi-s{g 3 sj»jgm*»x* 

Gaussian987P^*7A^ffll/>fco 
[0 2 6 2] 

l^rffM L 5 §0 * ''*«W©ffi5hf »3tfttt; 3 £ 
U -V ^ X07 5 ; y h w XT'U^'^OSBK&S 
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F ^-A.(##) 3K007 AB03 AB18 DB03 

4C055 AA01 BA13 BB07 BB14 CA01 

DA01 GA02 > 

4H050 AA01 AA03 AB92 WBll WB14 
, ', ' • WB21 



